Pancreastatin, a chromogranin-A-derived peptide, inhibits insulin-stimulated glycogen synthesis by activating GSK-3 in rat adipocytes.
We have previously found that pancreastatin (PST) inhibits glucose uptake in rat adipocytes by preventing GLUT4 translocation to the plasma membrane. We have also described that this effect is mediated by the cross-talk with insulin signaling, inhibiting Tyr-phosphorylation and PI3-kinase (PI3K) activity, via protein kinase C (PKC) activation. In the present work, we have further investigated the effects of PST on glucose metabolism and the signaling pathways involved in its regulation. As expected, we found that PST inhibited insulin-stimulated PKB activity, since it depends on PI3-kinase activity. Next, we studied the activity of the target enzyme of PKB, glycogen synthase kinase-3 (GSK-3). PST not only prevented the insulin effect decreasing GSK-3 activity, but PST itself was able to activate GSK-3 activity in rat adipocytes. As previously described, phosphorylation level of GSK-3 was negatively correlated with the activity. Thus, insulin stimulated GSK-3 serine phosphorylation, whereas PST inhibited this effect, and even decreased basal phosphorylation. The PST stimulation of GSK-3 activity seems to be mediated by PKC since it can be prevented by a specific PKC inhibitor (bisindolylmaleimide). Finally, the PST effect on GSK-3 activity resulted in an inhibition on both basal and insulin stimulated glycogen synthesis in rat adipocytes. This effect of PST can also be prevented by using a PKC inhibitor. In conclusion, the chromogranin-A-derived peptide PST inhibits glycogen synthesis in rat adipocytes by activating GSK-3 activity through the activation of PKC.